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ABSTRACT : 

PURPOSE: To obtain stable signal amplitude with same groove width 
in spite 

of pit length by exposing the pulse of a short pit repeatedly when a 
long pit 
is exposed. 

CONSTITUTION: A laser beam from a laser beam source is stopped by 

an 

objective lens after applying light quantity modulation and pulse 
modulation/ 

and exposure is applied to a resist plate rotating and travelling. 
When the 

long pit of such as lOT is exposed, the long pit with same groove 
width W3=W4 

can be formed by exposing the pulse of the pit of IT with groove 
width W4 
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repeatedly. The interval of the pulse at that time is set less than 
1/4T. By 

employing such exposure system, it is hard to generate the influence 
of heat 

due to the continuous irradiation of the laser beam, and the exposure 

with same 

width as that of the pit of IT can be performed. Also, the depth of 
the groove 

can be set at the same depth as lsm=lvfo. 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the pit formation approach and original recording 

exposure machine of original recording of an optical disk. 

[0002] 

[Description of the Prior Art] current - generally it is used ~ writing in ~ the optical disk of the mold 
which can be read - a disk ~ there is it along surface of revolution and a guide rail (tracking groove) 
and header information (a track address, sector address, etc.) are beforehand exposed at the time of 
original recording exposure. When performing original recording exposure of these optical disks, 
quantity of light modulation and pulse modulation are performed by making Arf (argon ion) laser into 
the light source, an objective lens is stopped down to submicron one, and it is exposing to the resist plate 
which is carrying out rotation horizontal migration. 

[0003] the exposure rotation at this time — a format - a tumtable - CLV (ConstantLinear Velocity: — 
linear velocity - fixed) - a CAV (Constant Angular Velocity: - angle of rotation ~ fixed) drive is 
carried out. Although the inside of a record section is made into the same exposure flute width, it is 
made for CLV to become fixed [ the quantity of light ] during exposure, and CAV needs to change the 
quantity of light with a radius location. Moreover, the magnitude (the die length of a pit) of a 
circumferencial direction is carrying out ON/OFF of the light with a pulse modulator according to a 
format, and forms formation or an unexposed part for the pit. 

[0004] Drawing 5 (a) - (c) is drawing for explaining the conventional pit formation approach, and 
drawing (a) is drawing in which a pit flat surface and drawing (b) showing a pit formation pulse, and 
showing a pit slot respectively (c). At the time of the long pit (for example, lOT) of pit length, it exposes 
by carrying out a quantity of light modulation so that the exposure quantity of light may be lowered and 
it may become the same flute width as a short paddle pit (IT). Even if it fixes the quantity of Ught and 
exposes it, in the short paddle pit of IT, and the long pit of lOT, there is an inclination for the direction 
of lOT pit to become [ the width of face of a pit ] broad. This inclination has an inclination with the 
same said of CAV, and its CLV is also because resist sensibility goes up by the irradiation time to a 
resist plate and the direction of a long pit becomes broad by delicate change of the temperature of a 
resist. Thus, in a short paddle pit (IT) and a long pit (for example, lOT), it becomes difficuh to produce 
the optical disk which has the signal amplitude which a difference will arise in signal amplitude and was 
stabilized by the difference in a flute width (radial). Thus, there is a trouble of having to control the 
modulating signal further since it is becoming irregular as the exposure quantity of light is changed with 
a radius location in the case of CAV exposure although it can carry out in CLV exposure by the 
approach of lowering the quantity of light when exposing a long pit, and exposing, and making it into 
the same flute width as a short paddle pit, and becoming complicated. 

[0005] Moreover, "the optical information play back system" proposed by JP,63-848,B forms two or 
more pit length of a predetermined dimension at intervals of predetermined, in order to lose pit length 
change of a circumferencial direction, according to this method, it can make pit length a predetermined 
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dimension, but Since minimum pulse width is not IT, it is difficult to make it the same flute width as 
IT, and according to this method, it also needs to modulate the quantity of light to coincidence, and has 
the trouble that control will become complicated. 
[0006] 

[Objects of the Invention] This invention was made in view of the actual condition like ****, and is 
made irrespective of pit length for the purpose of offering the pit formation approach of the optical disk 
original recording which performs exposure which obtains the signal amplitude which made it the same 
flute width and was stabilized. 
[0007] 

[Elements of the Invention] In the pit formation approach of the optical disk original recording which 
performs quantity of light modulation and pulse modulation, extracts the laser beam from (1) laser Ught 
source with an objective lens, and is exposed to the resist plate which is carrying out rotation horizontal 
migration in order that this invention may attain the above-mentioned purpose repeating and exposing 
the pulse of a short pit, when exposing a long pit — further (2) — repeating the period of the pulse 
modulation of this IT pit below by T (1/4) in the above (1), when said short pit is set to IT - further (3) 
— using and exposing an electrooptical modulator to said pulse modulation in the above (1) or (2) - or 
(4) A laser light source and the quantity of hght modulator which carries out the quantity of light 
modulation of the laser beam from this laser light source, It consists of the pulse modulator which 
carries out pulse modulation of the laser beam from this quantity of light modulator, and the objective 
lens which extracts the laser beam from this pulse modulator to a resist plate, and exposes it. The laser 
beam from said laser light source is divided into two, and it is characterized by exposing said quantity of 
light modulator and said pulse modulator using two optical system. Hereafter, it explains based on the 
example of this invention. 

[0008] Drawing 1 (a) - (c) is drawing for explaining one example of the pit formation approach of the 
optical disk original recording by this invention, and drawing (a) is drawing in which a pit flat surface 
and drawing (b) showing a pit formation pulse, and showing a pit slot respectively (c). As shown in 
drawing, when exposing a long pit like lOT, it is repeating and exposing the pulse of IT pit of a flute 
width W4, and the long pit of same flute width W3=W4 is formed. Spacing of the pulse at that time is 
made below into T (1/4) as shown in drawing (b). According to such an exposure method, when 
exposing a long pit like before, continuous irradiation of the laser beam is carried out, and it is hard to 
produce the effect by heat, and the same flute width as IT pit can be exposed. Moreover, the depth of 
flute can also be set to Ism =lvfo. 

[0009] Drawing 2 is drawing showing the relation of the path of a pulse signal and a pit. Between pulses 
is made below into T (1/4) because the effect whose laser beam the slash section is not exposed for 
Gaussian distribution, but causes fluctuation of a flute width will increase if between pulses is set to 
1/2T as shown in drawing (b) as shown in drawing 3 (a) and (b). Moreover, the E/0 (Electro Optic: 
electro-optics) modulator is used for the modulator which performs pulse modulation. Generally, 
although an E/0 modulator is expensive compared with an A/0 (Acousto Optic: acoustooptics) 
modulator, to about 20ns, 3.5 - 5ns, and since it is very early, an A/0 modulator can perform pulse 
modulation an early period like this invention, and the build up time of pulse modulation can form a 
long pit. 

[0010] drawing showing the optical disk original recording exposure machine according [ drawing 4 ] to 
this invention ~ it is ~ the inside of drawing, and 1 ~ Ai+ laser (ant gon ion laser), 2a, and 2b — a 
quantity of light modulator, and 3a and 3b - for an objective lens and 6, as for a tumtable motor and 8, a 
resist plate and 7 are [ a pulse modulator, and 4a and 4b / a beam expander and 5 / a crossfeed screw and 
9 ] crossfeed motors. When performing original recording exposure of an optical disk, by making Ar+ 
laser 1 into the Ught source, quantity of light modulator 2a and 2b perform quantity of light modulation 
and pulse modulation by pulse modulators 3a and 3b, it extracts to submicron one with an objective lens 
5, the crossfeed motor 9, horizontal migration with the crossfeed screw 8, and rotation by the tumtable 
motor 7 are carried out, and it is exposing to the resist plate 6. In addition, the E/0 modulator is used as 
a pulse modulator, using an A/0 modulator as a quantity of light modulator. 
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[0011] 

[Effect] According to this invention, there is the following effectiveness so that clearly from the above 
explanation. 

(1) If lOT pit is exposed by the pulse modulation of effectiveness: IT corresponding to claim 1, there 
will be no effect of the heat to a resist, and the signal amplitude stabilized since lOT pit of the same flute 
width as IT was exposed will be obtained. (2) Effectiveness corresponding to claim 2 : by making the 
period of pulse modulation into less than [ 1/4T ], fluctuation of the flute width by the exposure shape of 
beam can be prevented. 

(3) Effectiveness corresponding to claim 3 : early pulse modulation can be performed by using an E/0 
modulator for pulse modulation. 

(4) Effectiveness corresponding to claim 4 : since it has two optical system, two kinds of slots or a pit 
can be exposed to coincidence. 

[Translation done.] 
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